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$v_{\perp}= \frac{1}{e}\frac{E\cross B}{B^{2}}$ (1)
F$\cross$ J . x $B$
$(-\nabla pxB$ $)$ .
.
$E\cross B$ ( ) (
) . $E\cross B$
( ) .
$E\cross B$ .
2 $\phi(x,y)$ ( )
$v= \frac{e_{z}\cross\nabla\phi}{B}=$ $\frac{1}{\Omega}e_{z}x\nabla\frac{e\phi}{M}$ , $e_{z}=B/B$ (2)
. $\Omega=eB/M$ . $\nabla_{\perp}v=0$
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$60m/s$ ( 4). –.
.
.






$Mn_{n}[ \frac{\partial u_{n}}{\partial t}+(u_{n}\cdot\nabla)u_{n}]=-\nabla P+v_{in}Mn_{1}(u_{1}-u_{n})$
(4)






$en_{1}(arrow\nabla\phi+u_{i}\cross B)-\nabla n_{n}T_{n}=0$ (6)
. ( ) (6)
$u_{i\perp}= \frac{1}{\Omega}e_{z}x(\nabla\frac{e\phi}{M}+v_{m}D\nabla\ln n_{n})$ (7)
. $D=(T_{n}/M)/v_{ni}$ $v_{in}n_{i}=v_{ni}n_{n}$ .
(7) $E\cross B$ ( 1 )




$u_{i\perp}^{(n)}= \frac{1}{\Omega}e\cross v_{in}a\nabla(T_{n}\ln n_{n})=\frac{1}{\Omega}exv_{in}\alpha\nabla\mu_{n}$ (9)
. ( )
$\mu_{\mathfrak{n}}$ .










5 . $E\cross B$ ( 3 )
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$E\cross B$ $\bullet$ .
(10) 2
.




5 $B\cross B$ $\bullet$ 3 $\alpha B$
$\omega\alpha$ $\nabla^{2}1ogn_{L}$
( ) $\omega m$ $BXB$ .
.
(7)







$(0.025eV)$ $r_{e}\sim$ $eV$ %
$l_{in}/a$ $\langle\langle$ 1
. $0.1eV$ $5eV$












[1] M. Aramaki et al., (2008 , )
[2] M.Y. Tanaka et al., Vortex Formation in a Plasma Interacting with Neutral Flow
ICTP Intemational Workshop on the Frontiers ofModem Plasma Physics (2008, lrieste)
[3] E. A. Guggenheim, $M\ovalbox{\tt\small REJECT} mTherm\emptyset mamics$ (1933, Methuen, London)
108
